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DI+dHINc'INVESTI&'LTION~ OF A &SC&I+O?E&~ . . I'.,,, _' ., :'_ .' 8  ,- 
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!’ 

: '-BOEING StiTOCRUISER AIRPLANE (C+j') : : ;,'- 1  "' ., 
-. . . 

By Lloyd J. % isher"and John 6..c,~in&am ". ,,. :_ '. , " ., (I. '. :il ., 
-. SuMMAliy .--: 

.' ', .,,. 
: ', ,,. A, ~, ,? 

A-scale dy-namicti l ly similar model '  of the. . '.. 
i 1  

'. Bo&ng'&-qbyr&& airplane (C-97) was-made'to de&Ytdne tk;& d$tcd&g. 
'c,haracteristic's-ana'proper technique for dftching the +$&fi&= Scale- 
,&z$n&h. 6qt&c&.w6re,used to determine probable damage to the fuselage 

.' .'-&a ?$ie::,?ffec$ ..of:'d&&ge an behayior. _, 
: 

1  ,. : ,,' .I- - '. _. ., 
The'behavior,of the model  was determined frcmi'visual qbserva$ions, 

'i idtion+dh.r~ hc0rd.s~ and Wm&h ist6q deceleration records. .Da+ 
&%~p$e$einted., in a,,tt ib+~,,~ph&&raphs, and &rvq8., ,- : ,. iI ., ,' ^ _: ', 
. I',, ..,. . '., .: ', >_ _( .' .- ICwas c‘ontilu&&l, ,that the~~-dQ$la~e should be ditched at ti.medi~& 
f io&&igh h&ing a:ttit&.e. (ziGa& 601 ,with iaxi&in& fl.aj'$ fuii down. ‘!i?he ’ ., . . 

"airpl&nG.:&ll. probably ' inake ti~smooth'ruqof m @ i~ll de&th with light ,, : 
.spray and may  &en trim  up slightly*in,the water. The'fuselage will' 
'probably be damaged and 't&e lower ccqa&n&t filled tiith titer.', In 

, '.' .calm 'mter;'thq max imum longitudinal deceleratiCm.will be about 4g and 
.~h&&and,ing'run,dll b& about: four.fusetige-"lengt?; .',:. .' 

: '. 
'. '> ' 

,' IK&&TION ,:.d. .- ,; ).' : ', : 

At the request of the,C.ivil:Aeronautics Admini&ration, an investi- 
"_ *. -- ' i"~"~~~~?~o~~m~e~~.of: c*~2Bof&g. S$~tmggyy&ser~ airplane was made t0 =a-&- x-&-xLs irl.*m ;l Y ->b.+ I, . . -, 

d&*ne the- proba%le ditching charac$ePist ics a& $??O$&-%e~~%Qfi i% >..:"' 
for ditching the airplatie. The..&&1 was designed so that either a  
relatively rigid or ap approximatdy sctile-strength bottczn half of the : _' 
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,. . . . j ".fuselage could'..be ueed. The tests -were' m&&-in 'oati titer .at the .' : _:a 

: 
i.0. 
,*: : 

:Jangle~ t;ank.no; '2 m&oraili 
shajn iti 'fi&&& 1; 

A three-view rL~&wing'of the airplane' i,s ; 
.' "-.,.- ,: _' 
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: 
APPARATus ANDPRomDuRE~ ,, .-1.,- ‘: .’ ,. ‘. 

., : .,. 
,-, __ .,,_ ..,:,- .,,., I. ; .._ _- _ 

; : Description of Md+d.- :'-...:-,.:,+,-': ",,, .; ,_ :' ..- .::_ 1 .‘ ;., .' . .,..'L'(.: r> +. h: ', " ;,' ,. _. .L' >,.:- ,,s ,.: ., .I : .'., ,, I : ,, ... ', 
:' >Tti,&,-scitle .niodel had- a wing s&an ~oirr'::-7;06,~~~eet,~ a,fusebge . . . . . . .:. . . :, . :' .len&t,~~~.c$~5Y.5? $eet:,: and a gross weight of 16~25:p.~s,.;;:"~hotographS 

.' of t@ model are,.-shqwn'in figure 2: '; The model m~-con&$+~+~~ priti 
cipdy'&.balsiz w&d tith.spruce or maho@@ a% %$&~,':of conce@trated .' 

was-used to~obtain.ec~le. weiiht a.nd nianente ", .., "' ,. ',,' 

~ ; ' _. .: ,.. 
- .' : :' .!J'h& mbdel.~s~c&tructed so t&t t& bottqn half:&-t& fuselage 

(tieloU& c reash, line) could be'rehlaced by sedtic&"bf'~V&io& 
.' st~exi&hs. Both I'etitively rigid and approximatdy scale+d&gth~ 

~:sec+ions %ere employedi! The rel.ative~~$@!i ,&ctiox'G &miLated a 
, 

.., r&M&e ccaid~,@Ux~; T% ultimate. strength'&l& btitCm,op'the 
. . . fuSt+lagGas noGldiow&' therefore, bottam seclqioxis of ,two:,diffe&nt ' 

sc&.ie lstrepgths ti$&.'&d';!.':The scale-strength bott:& ~ere.&S$ned ' 
'. " anb:t‘ested to~faili@i&"tiif&d.y distributd l&G :of 8 and 16 pounds 

.: 'per s&re tic$~~(f&L:edale,).. These &eq&bvtilu+ encc&pass those 
:.' qf' s-&&j&i& cm&i&i. !&j&p&+ a%qyJafies. .&eviously tested .aM *h&Y;- 

strength'rquir&f@? i&&al presseizatian of-this dqdane. Th*-; .: 
.,sqale-t&ength Sect,ic&.w&re-used to determine the amtit#'of m,ge,, 

(' that would o&ur in-4 ditdiing and the .&f&t,. d$',d~mage.'c$ behavior'."' 
Th&~&c~i&~trength botta@ were made'pf.balsa str~&.gers,~c~r~bcard I: Y 

. . bul&headft,--ad O.OOGinch aluminum foiI~'sl&n. 'One-of these bottm 
.A. i@~ shoGn~iqstalll.ed ?n th? model i-h fij&r& 3. Failure of'the main ,, 

:. 'la&ing+&,+doorS ~a stiaulated'by--Y&noving -the% 
,. 

.. . . . -* ,, '. r , _, _ " ;' ._ 
. . 

,I- ri 0. .-F+@&&i & .!-;i~,c-~~* y w.c*4-.- % ? L 0,. .1 -, Test $dethode.and.E&&nent'.; .' '. 
', *t '. . : ~~~~-~"~3~~.~~"~~~.~~~-~~~~.~~~~~~~~ _' . . -.-.. :.. . _ 

.  “. .i, Tti -test tithoda and.~Gquij$etit-used were similar to those :used in 
pred& ditching investigatiahs. : ,,. The mod&l was attached to a launching 

. . _' .'. 
_'. : . . ', . . ,..I_ 

< '. '. ..<. .' .,, '.' .' .s :: .- - 
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.A 'caqiag&on th6 Ian@ ;iey ?A& no. 2 zicmorafl~at't~~ dbsired l&&&j,.,-" 
. . . . 
. :: 

~attitude with the contrpl stiaces s&to hoI+ th~s,a.ttitud~-,~,flig~t. 
0-e. T,h.~model.wad then ~atajqdtec$ -into th6.air and.the pr$set Ccz$r,~l:' ': : '. 
0-i ' " .: .. 'stiaces:~kep~~-the 'mo&tG@t -approximately \A&, @e,@ire.& att$tude:.qmin@ ;, 4'..w+A- .-- 

-t&3 glide'frcmn release'to'latiding; . . ' : .:, ,_ ;: . . L' _' 
‘- ‘- ‘, ‘” ‘, ‘” 

The resul&'of the: inve&l&ation were :.&tai&d..froni visual The resul&'of the: inve&l&ation were :.&tai&d..froni visual ., ., 
'. '. . . 3: 3: obser%ati&s; Iqotian-picture 'Tecords" obser%ati&s; Iqotian-picture 'Tecords" 
-. -. 'rec.&da i .' 'rec.&da i .' 

, .an& .I-t$&hi&.$+ &.cisb,q$eij:; , ~an&.~+&&,&~. &j&,&q.&$$; : 
T~-,deceleratians'wlere'meaeured wit&a si~l&an$&e& T~-,deceleratians'wlere'meaeured wit&a si~l&an$&e& -- -- . . . . ti&6el&#.ueter located in the model dightly./f,~~@ 'of the center'?,,,, ~ ti&6el&?xueter located in the model dightly~/f,~~+'of the center'?,,,, ~ 

gradi$ of the, m&e&;- The ,~~$~~l;?r&que@~,Ji:'of~ the acceleranstejt;'i'~j-.',~-: ~ grad%y of the,mode$i- The ,@+r@l;?r&que@~Ji: '~f~ the accele.ranstejt;'i'~j-.',~-: ~ ,. 
W&B 29,-8ycies.,pq secon&and.it ti? :d.a~~p+l 36 b@+:65 per~fint'$t~.: was. 2$),-8ycies.,pq secon&and.it ti? :d.a~~p+l 36 b@+:65 per~fint'$t~.: 

1 I I -~ritiiq.a$.d&q$ng. -~ritiiq.a$.d&q$ng. : _ : _ ~$6 ,~~~c~.~y..with:'~~ich .t$e.:iqtrument co~$$ ;)je :F:.'..,~ ~$6 ,~~~c~.~y..with:'~~ich .t$e.:iqtrument co$l&:)je :F'..,.. 1 
r+&, Aa e&&te&t'. a;bokt, f$$ ' ; .(. '-I: ..' r+&, Aa e&~te&t'. a;bokt, f$$ ' ; '.(. '-I: ..' ,:., ', ;..'j '. 1 ,:., ', ,I.'. '. 1 "..:. "..:. . '. ', .' .' ,. ,. >(.;.., _, -: >(.;.., _, -: 

.c .c .. ,.-I ,,. :' .. ,.-I ,,. :' -,,.I . -,,.I . . ..:.. ,_. ;, . ..:.. ,_. ;, *::_ ,L *::_ ,L .d. .d. 
_; 

:. :. :' :' .., .., y.. y.. " " '. '. .'. ,- .'. ,- .-;: .-;: ". -::. ,, ". -::. ,, -~ -~ .ii' :.y _,,, .ii' :.y _,,, A.. :"' : ._ A.. :"' : ._ , , .,( .,( ,. ,r ,. ,r ;m: ;m: :, 
', ', .'. .'. ,,:__ .' ,.:__ .' 

.. .. 
:, '. 

., ,. ., ,. : : ; ; ., . -. ,, '. '. : : : : " " '~ :, '~ :, ,_- ,_- 
'. '. 

. . " . . " $ross:wei~ht~;~ $ross:wei~ht~;~ .: A'..~o&'~e~@ ;ht. o?.l$,QQQ pour&s ~~s'~q'$mulqt~d.;in~ A'..~o&'~e~@ ;ht. o?.l$,QQQ pour&s ~~s'~q'$mul&~d.;in~ -. -.:: . .,,. ,_ . .,,. ,_ . . . . . . 
;tJ.& cests.,'.:'...[:"~.:.,~1.,:,.~:-',-.,-. 

." ,. ." ,. ,. _!. ,. _!. ', : : ', : : :.',-.',,‘." :.',-.',,‘." : .', 
j j ; " ; " '8,) .,' i '8,) .,' i :.. :.. 8. 8. .,. .,. 

Locatian~of',the.'~~enter Locatian~of',the.'~~enter 
., ., ', . . . ', . . . 

~f!'&pkit,y..~ The, center':.of ,gFvi&was::-:. '. 1. ~f!'&pkit,y..~ The, center':.of ,gFvi&was::-:. '. 1. '. '. ,. ,. ..,.,_ '_ .' ",. _ ,.. ,.. 
.. l&ted': ai-'25"'p&&t &she d&:a&od$s+& ,chord &d .Y.;i&+h$s s&@e,:,: .. l&ted': ai-'25"'p&&t &she d&:a&od$s+& ,chord &d .Y.;i&+h$s s&@e,:,: ,,_ 

I I .+~&thhis~--&it$ 'of t% .Fnboard exi&nes. ;' .+~&thhis~--&i& 'of t% .Fnboard exi&nes. ;' . ..' .,. . ..' .,. ." -_ ,,,; :.' .' , '). :. _.. .,. ,. ., ,,_,, ." -_ ,,, ;:.' .' ). :. _.. .,. ,. ., ,,_,, 
.'.. .'.. 
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.:,. 
.w& ., ~:F&elage conditi&s .- The.model was tested in the foll&&L~~ .'. "' 

l w** 
: :: 

catiiitions’:~‘~ 

. . . 

b “i;‘i’” ,.‘..’ - ,..: 

: .* -,(‘. . . 
.-y-(g) :ao’...I~~ew. .: - :... . :...- ,. I .., : , .* ; -_,, L ; ‘. r 

. . (b~:&&l&~r&gt~ bot&i installed and main l.&nding-&ak doors' 
removed. _ _. : 

.L -. , 
, 

,’ 

_’ 
1. 

.: RESUIB+iD+WSSION ' .. 

,’ ~ . 
). 

'. A t&Gary of'the rek.ts of ths~'itivestigati&n &I pre~eiitdiir '," 
table I. -'The symbols used in the i+ble are.defined as follows':-.. 1: i ~ : .,.'. ., : : .; _ 
b' ; -. 2ap d‘eeply -'a &i in which the .kd.ei. trav&d through t$el': 

., water partially submerged: showing a tehdency to dive 
,, ; 

ai'choGgh.the attitud'e rkmkined near level. .., . .' 
.-,-h ;. . . y+ smoothly - a.run in which the&was ha‘:kpparent bscillatiok 

: " ;. 
,+:abou-t.any axis wit&& settling ni&i&,as the forwar~~,r?pe+ ', I.‘, . . ,. : ,,. Qecreascid+ .. . . . .' : 

.‘.-;p:.. ,. p'orpo&$ +ghtG,-Y Id.& mot@. .undulaked about the .&terd 
_/ axis ti$&,s&ie p&t always in cantact with the water. : 

i .' . 
,.o+iilated~- *he model oscil~t&&,~~,&~ th& longitudind tixJ,s, "' 1'..: : -, 

: '. .This'.-'motion dec'rea&d.as th$'farward. speed decre&+. . . . ,.. " : : ,. . .I_. ). .'. . 
1. : 4) : ; " .', ,trimm& ii*', ,,I?. .mter - the attiide &f Lkie- 3+&3~,ti~~e&&i$ 

: .immd.a~~~~ af$yr c&-&t with t@e wder. 
.I 

'.,, ., .,;, : . i ,,.: ,_' ',I< L. ,.. ,. 
,I, : ,. " ., ". .' , .' ,..,. _. : 

': ~Ty&al,'dau&ge su$t&&'by 'ldscale-sltrength b&t,+,- '1s sho&in 
." f&u&s 4 ax& 5.. 'E'igGes .6; 7,'and 8.~res~nt,langitudinal~ecele+a~icol 

curvea.,as influ&ickd!biiy damage, flap settiiigti; and landing attitude. 
.Fi&ure 7klso pres&ts attitud&; 'h&izcmtal-displ.a~dn.ent, and vertical- 
displaceme+ ,ckes.- Skquehce photographqbf ditkhings at varibirs, : '. 

'ati3tud&'are;'~s@wn in'figure 9.: :-.' 1 . .' ,. .' ( '. 
,. ,' ." *.. ', Effect of.Damage 

., The cur&tare of the aft Portia of the fuselage bottaan (see 
figs. 1 and-e(b)) caused a sucticm force in that area oxqthe undamaged 

;".F -LILrbfla-ir,model.. -This force pulled,the horizoikal tail under water and subjected - ---y ~~."Ts?~.D>-y-%,*~&~ ..* 7 -- e-'^ -*.%-Tee- t *. c.+$.ro. sr:<4r.$- ~<..,,;c*&$<c~~.;~ ,?t.to 'Cc@q,i$erable damage, Barever; thf--' -&&@ j,&&vr.tte& 'effect on- _ 
behavior-..of‘the.m$el; The modei alGays trimmed up upan landing and 

'-'.mad& a run of abgut 4 to 7 fuselage'lengths depending on the landing 
_, 
'. 

. . 
" . '~ '. . 

il...- .-., 1.” : . . . ” . .-_:_ - 1 
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. . . . 
spf33a. (See tame I isnakig 7.) ,Th0 ~~~ximum a0c9lep+i+3 b3hra~a 

0.6. were ?g-with'ftips ati and 3$.with flaps-up. 1  " 1  
: 0;: s.. ,,._. ~:. ..~~. : ',~~~:th~'inddl~~.~~'-.tgsted"with,a sc&e-ktr'ength~~~.ott&n, scme . . . ' 
: -f.. damage al~~f3 ,0ccmea.'  Generaily, .bot-&Jl aamage causeL+ t&6 lanaing 
.' . ps  ,+o be,ehorter and th6 decele,~tioq‘to,be; gr6$.ter k&xi for.,, 

similq co@it ions withtit, 'aamage, alia the teixkic~~of .t&,.F+el to: ; 
: -tr+n up in- the water--was reduced when bottam,damage .ckcurre&. ':(See 

table 7  a @  fig.,.i.)y'tGThe $axvW#&*ru@.in calm water were between 3' 
.' an& 4, futielage'l6n&W~.tith ,max~~;ddc'elerat~~,of- about. 4g wkp.:" i :‘ ., 

@ .mage t+mma. Ggqer&l&, :th,&:;&d&l &ae:..&@othrr&.&j -at. a  &&i&g<: )' ,,' 
depth- in .the water;- ..(See. fig. -7.) ,As can ,>e s&n :ii;..f~~~',~~,.:t.~'. 
spray'was light in these ditc&gs: There wag not a  great deal of ' 

_  difgez-etice in,thq equnt of wge occurring ~.t&6 8-;ana +&poi~L 
petipus;r&inch potytcms. : '@ee.figa; 4  a$ :5.) 

/'. :,,.: 
,: .,..,,,, .:,' :, ,,, 

.: These &&ii ‘indikate.t$& in'a'ditching .the f*&lage~:~f.'theY 
. . .a&&nti ,,wili probably b6 da‘ma&I.arid the l&er~~.'c&$b~t fU.l& ., .: I"' 

*tfi;r++e*c.: Passengerk a& c~ew.+$d, if poSS%-tjle;; '%e aseigj ie$ '. I '&$ation&:'h~ th&.-uj@er; c'~pa~~t'prior'to':ditc~i~; : ! l?&buoy&~y '. ; 
~‘.j&iae&~by t& lcrW -.;irin@ ; ~@$l'daWi;.thie +rplane' to float,fairly-. .,. .'.. ', . 

'. high 5n the-,wat&. ", .,", __ 
,' '. '." ,' 

,_- .,'. .. '1,: ,,, .'. ,, '.,. y;., ,,:.,y .#,, 
. . ,,, '. ,. :. '. 

,:',,,, 
'. ,: :. 

.,._ '.~, '. j. : .; . . ...'. ,. _(. ,.: .. 
,, ., ,.'._ "' .,-i. &he&t -06 F@$ '..,..&: _, ., 
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; CONCIUSIONS ., 
.i 

j . . ~TwIL,%&~ :res&s..'qf.:an, in+estigatia ,, .' ._i . . . 1. D _ 
similar model of the Boeing Stratocruiser 
conclusions may be drawn:.. '. I 

of' a L-scale aynsmically ,I 20 ‘.F .- .._‘_, ,. . . . . I 
airplane (C-97) the f0llOwi~ 

:; .,' ,;, 
1. 3% &lrpl.an~ @x.dd be ditched at 

at,ti&de (near 6O) with f@ps,,fU.@wn. '. . ,. ./ 

a medium nos+high'lan&g .' 
-. 

2. The airplane 
with iight.. sprayand 

3. The fuselage 
fiii6d Tjith water. 

, 

will. pr6b&y makb a sniooth run of m.edium,~ep& :. 
may even trim up slight&y in the water.% -, : 

'till probably be damaged. and the lower canpart$ent ,: 
;. ,; ,, .' '. 

. .&_ 

,. 

NAGA RM sLgn6 ’ 
f 

4. When the~airpl&e is ditcheh as reqxumqnded, the.max$mum 
ld&itud.inal ti&&era+ion in calm water wil&be &bo@'&g 'and the landing 
r&n di be aboUt foirr fuse&$ ~leq$hs. :" ', '; : " ,.' '. '! 

Iari&ey Aer&autical'Iab&atory .' " .' 
National Advisors Ccumnittee.for Aeronautics. 

Iangiey .Air-Force Base'; Va'. 
. 

‘.. 
;’ 

*, 

: 
-. .: .‘..’ ‘. ‘. 

Aeronautic&R&earch Sciedd.st, 

John 0. Windham 
'Aeronautical Engineer 

., 
Appioved: 



i’ 

j,, 

t 

. .:..r-.:’ ,, 

. . :  

.’ 

: tTABTJE I ., 

,5mMARY OFit lEUCS OFD~C~G.,~i$EI~INcAI;M.WATw~ 

A.5+r SCAIEMODELOF&&EJ3GSTR4T- 'AllRnAm - 
'. 

.r .,-,, i’ ,;’ 
8 wee= .io 

01. 
. . t . . . 
0.0 : 

0 ; 0.: 0.:‘. .o 
.:..i . . l .A. 

~ 

I IhalIlg epeea I.49 .- lJ2 
I 

1lR 
‘9 ..i I’ 6 3’ 

- 126 
v LL u-1 -- iimnt.h ~Wo+.~ora Ian&h MotlCne 

Behavior ~.Mazimum. oi ~& _ 
& &  ,, l-$h (I 

** . . -. 
n ‘-$;zr; landing the 

\psl (it) (4 (d 

_ I. i. 
, UP 3 .$M up ; 

: : 

I 

undanagea ‘.. ‘., . . . . 
DOWIl 2 : .I.- 460 .- .-‘.?, UF :. 520 ;h 2 640 u 

Sda-etrength 
bottom  inetu.4a 
(8 pai) yheel Dcnm i+ _:.. 380 bh ~' 4 380 .?h 3, 400 
doors r+md 

Scsl.+t&h 
boiha4 :inetsllea 
(16 pei) wheel 
a-8 ram0rra‘ 

DQWll 4 bh 4c.480 uh 4 49 400 

‘?i $@; ::, :: ..~ : 

.I 

.$ .’ 

g -I 
8. .,’ 
H 
P  
p\ I 

i 

i 

I 
I 

I 

44oticuu of the modd denoted. by fpuawing symbols: 
b ran deeply 

.h Inn mnoothly 
P porpoi6ea ellghtly 
r 0acilJated about icngituainal axle -. 
U trinrmea up in water 



g8.t 

ti 

.‘/, 8. 

.\ 
g,, 

;? 

. 0 
‘OZ 

'NACA R M  sLgI16 
0 .. 

6:" 
.: .( ‘. 

“.t 
.-%T ‘. ,:, ,.- _~, ,., 
. . ,i I... y.~ I< .’ ., 

‘.: . 
.‘,’ 

:, 

1’; 

, 

.I . . 
i. ‘-’ 

,_ ” . _ _ . 

._ 1 ,. 
: 

.I’&. ._ 

. . . . ‘, ‘: I 
.’ ‘. 

‘:, 

: ‘ 
_1.’ 

.: 

_ _ ..‘...‘ : 

: ,’ : : 
.‘- ,,. ,, : 

. . ,,- .’ 
‘. 

.’ I,@ ! '2.76'1.2 

: ., 

‘, 

,’ ,.’ 

: : 

, :  

., 

.’ 

” ‘- . . . 
. ,_ 

: ,,. ). ,: 
,. ,,,,‘. 

,\I., 

i . .  

,’ ,‘. 
.  

Figure~l .- !Fhree~&w dr&ing of the Boeing Stratocruiser :airpl&ne. 
.. 



bs&+y-vt : q 
‘i, 

/ j ,I, ,‘;. 
$ : 

,, : .- _?..,I ‘. .: . . . . ;:,,: 6,k.k ;’ : ;‘a :( ._... !.. I : :’ :?‘:- 1’:. : ,, ., .’ -; ::, .-.: 1 ‘, .-.,:,, ; -I-. 
/, -.;: .- so 00 . 

.: .’ . 
:: t t l ’ 

,oo; .:;gg&@j 
.o 0 1 

,~ :I; 1; ., 

,, : l .: •8eo~ . 
~, 

2.. . . : l oe.0 .:a 

j, ‘;. ..’ .- 
‘. .. ; :y ‘.‘. 

I I 

:, : : ” . . . . . 
(.a) Front view. ‘. : : . 

: 
-Y :. Figare 2.-~ :. Model of the Boeing-Stkatocruieer. 

. . :-- 



-~ 
.if.j 

“2 _’ f :’ 

I  ,_i . ,  - ‘. , . .  

.- 

5 :  ‘.’ 

. . 

: ,’ 

gq6Ts m v3vbI 

* . 
00 
:’ ..! 

--_---- ---_._.__.--...._...__._.. -..--...----,.. ,..,. ImmmmI . I I I “1 



. . .-- . l : l o:o l - l - 
2.. . . . .:.. .:.. 

(c) Three-quarter bottom view. 

Figure 2.- Concluded. 
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(b) Landing attitude 6O. 

Figure 9. - Continued. 
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(c) Landing attitude 3O. z 

Figure 9.- Concluded. 
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